Molecular characterization of microtubule-associated proteins tau and MAP2.
Tau and MAP2 are two of the major microtubule-associated proteins in the vertebrate nervous system. They promote microtubule assembly and stability, and might be involved in the establishment and maintenance of neuronal polarity. In nerve cells immunohistochemistry shows complementary distributions, with tau being concentrated in axons and high molecular mass MAP2 being confined to dendrites. Each protein consists of multiple isoforms that contain three or four homologous tandem repeats near the carboxy-terminus, which constitute microtubule-binding domains. In humans, tau consists of at least six isoforms of related amino acid sequences that are produced from a single gene by alternative mRNA splicing and that are expressed in a stage- and cell type-specific manner. Tau is also a component of the paired helical filaments associated with Alzheimer's disease and other disorders of the CNS. Rat MAP2 consists of at least three isoforms produced from a single gene: high molecular mass MAP2a and MAP2b, and low molecular mass MAP2c. MAP2c is expressed only during early development and has so far been seen only in axons; MAP2a appears to replace MAP2c, whereas MAP2b is expressed throughout life. Messenger RNAs for MAP2 of high molecular mass are expressed both in cell bodies and in dendrites, consistent with the dendritic localization of the corresponding protein isoforms.